Increased serum leptin protects from adiposity despite the increased glucose uptake in white adipose tissue in mice lacking p85alpha phosphoinositide 3-kinase.
Mice lacking the p85alpha regulatory subunit of phosphoinositide (PI) 3-kinase (Pik3r1(-/-)) showed increased glucose uptake in white adipose tissue (WAT) and skeletal muscle due to increased phosphatidylinositol (3,4,5)-triphosphate [PtdIns(3,4,5)P3] production and on a normal diet had a body weight and fat mass similar to wild-type mice. After 3 months on a high-fat diet, Pik3r1(-/-) mice still had increased insulin sensitivity and better glucose tolerance than wild-type mice, but showed markedly greater increases in body weight and WAT mass than wild-type mice. On the normal diet, serum leptin levels of Pik3r1(-/-) mice were significantly higher than in wild-type mice as a result of increased leptin secretion from adipocytes, presumably due to the increased PtdIns(3,4,5)P3 production in adipocytes. Leptin (5 microg/g body wt per day) caused a reduction in food intake and decrease in body weight by the wild-type mice as well as Pik3r1(-/-) mice, suggesting Pik3r1(-/-) mice having leptin sensitivity similar to wild-type mice. The slightly increased serum leptin compensated for the increased glucose uptake by adipocytes in Pik3r1(-/-) mice, thereby preventing adiposity on the normal diet. On the high-fat diet, leptin (5 microg/g body wt per day) failed to decrease food intake or body weight in either genotype, indicating that both genotypes had indeed become severely leptin resistant. Consequently, leptin secretion was unable to sufficiently compensate for the severe leptin resistance caused by the high-fat diet, thereby failing to prevent obesity in Pik3r1(-/-) mice. Our findings suggest that primary increase in serum leptin on the normal diet play a role in the protection from adiposity in Pik3r1(-/-) mice.